Water Desorption Behavior of Silica Gel Packed Bed
with Microwave Heating
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® Humidity can be controlled efficiently by using thermal energy below 373 K. RD type silica gel (Fuji Silysia Chemical Ltd.) =
® Sensible and latent cooling loads can be controlled independently. + Particle size: 1 - 2 mm - Desorption
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a : Reactor ( Silica glass ) ™. :
?1‘3 aé Liquid water has a high MW absorptivity. yDummy load : ! Microwave at 2.45 GHz was irradiated under
g (€”=12.3 for water, £”=0.123 for silica gel ) : i : the same humid N, as adsorption period.
Outside Room . Water i .
Proposed system : Sample - Microwave liradiator : Desorption was started.
j 1 Hygrometer_ LN (2.45GHz) |
In this study : Exhaust gas {umnm\@—ﬁu : Table Experimental conditions
il Temperature-controlled room | Microwave power, P [W] 110 — 400
Fig. 2 Schematic drawing of experimental apparatus Relative humidity of N,, RH [%] 16 — 88
Flow velocity of N,, u [m/s] 0.21-1.09
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s Results & Discussion ~
Relationship between dielectric loss and Water desorption behavior of silica gel packed bed
an amount of adsorbed water with microwave heating
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» Resonant cavity type microwave dielectrometry = 0.4 ; 0,64 s 3) v Silica gel gradually attained desorption equilibrium.
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s Conclusion ~
@ Diclectric loss of silica gel increased monotonically as increasing amount of adsorbed water, but an increase in &” is getting slowly when ¢ was over 0.3 g/g.
@ Water desorption and rise in bed temperature occurred instantly when microwave was irradiated to the reactor.
@ Initial desorption rate had a maximum value when air was supplied at a velocity of 0.21 m/s, but it increased monotonically at u=1.09 my/s.
\_ € Anamount of desorbed water in an equilibrium state increased linearly as increasing both microwave powers and nitrogen velocities. )
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